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Re: Hammful Interference 1o Licensed YVSAT Oparations

Dcar Messrs Abelson, Solomon and Franca:

On behalf of Spacenet [nc. (“Spacenet”™), a wholly-owned subsidiary ol Gilat Satellite
Networks. Ltd., and at the suggestion of the Cominission’s staff, we are submitting for your
consideration a proposal le address harmful interference that unlicenscd Part 15 receivers are causing
10 Jicensed Ku and Ka band VSAT operations. Spacenet recently reccived the fetter dated June 1,
2000, submitted by counsel for Safety Radar Systems on behalf of several radar deteclor
manufacturers. We nota that contrary 10 the tenor of that ietter. we have provided detailed technical
information regarding VSAT anteanas to the radar detector manufaciurers. We are looking into their
technical proposals, but we cannol subscube (o the condition that the FCC forbear from any
rulemaking thax might affeet them. The decision whether to mslitute a rule rnaking procceding is

wilhin the sound diseretion of the FCC and not a matter for agreements beiween and among private
parires.

" Spacenct becmmne mvare of this issuc i conneetan with its Ku-band operanions. Because carth
station recervers i the Ka band operate with very weak incoming signals just as Ku-land reccivers do.

we believe that the discusston s refovant (o than lukd as well, i
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In December 2000, Spacenet shared technical data with the Enforcement Burcau, the Office of
Engineering and Technology and the International Bureau. The technicai data demonstrated that radar
detectors were the likely source of harmful interference to licensed VSAT operations in the Ku and Ka
bands. At the request of the Enforcement Burcau and the Office of Engineering and Technology, the
FCC’s laboratory conducted independent testing of vanious radar detector models. The FCC
Laboratory’s test resulls demonstrated that the radar deteciors generate veryhigh tevels of
unintentional emissions, with field strengths exceeding the Part 15 emission limits by 36 ta 56 dB.
These emission levels are more than sufficient to causc interference to the operation of licensed Ku
band VSAT siwations when the radar detectors are near a VSAT facility. The Laboratory [urther
conciuded that the level of emisstons is so high as 1o call into question whether the radar detectors are

S designed in accordance with sound engincering practices.’

V:f}‘% The Office of Engineening Teclnolagy. together with the Intemational Burcay, also placed

N sae o ¢ some random telephone calls to various licensed VSAT operators to delermine whether ihey have
L4 “expenenced harmful interference from unhicensed devices  This excrcise uncevered nwo technical
4 .y studies, one prepared by Telesat Canada, enntied “Radio I requency {ruerfcrence from Police Spee
7+’ ¢ Radar Detectors.” and the second prepared by Bell Laboratories, cniitled **Radar Detector
Interference-—Charactenstics and Recommendations.” The results of both technical studies

corroborate the FCC Laboratory testing and the Spacenet tecivnical study.

Spacenet welcornes the cooperation of the FCC stzff in performing the corroboraling testing
and successfully obtaining the cooperation of other independent paruies with supporting technical
studies. It 15 now evident that the unminlentional emissions from many current radar detectors are
incompatible with licensed VSAT operations in the Ku and Ka bands. The nature of the interference
caused by these inlicensed devices is especially pemnicious because radar detectors are used by

coansumers tn their cars. making 1t virtwally impossible to predict when or where the harmful
interference will occur.’

! Spacener understands that the FCC Laboratony tested the various radar deteclor models by applying
the frequency measurcments for unintenuonal radiaors epecified in Scetion 15109 ol the
Commussion’s Rules.

" Based on Spacenet’s study of the rader detectors that b e caused amony the laghest levels of
larmful nterference o heensed VSAT operations. Spacaact believes that desivn modilications to e
radar deiectors could Turther reduce hanmial levels ol unmtentiosl comssions . For eaample. beuer
shickhng ol the radar dewector oscdlator as well as funher iselation of the ascrllator mixer could reduce
uninicnbional crmsstous.
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As ihe Commission 1s aware, the VSAT industry 1s a notable success story in the satellite
industry, providing businesses with a wide vaniety of information services essential 10 their efficient
operations. VSAT customers are dependent on the availability of reliable service. The type of harmiful
interference that radar detectors generate dircctly affects the reliability and the service quality of all
VSAT service providers, thereby threatening the viability of continued service.

L}

Given the unique service lhat VSAT networks offer, including the prospects of bringing
broadband services 1o rural and unserved areas, 1t is important for the Commission to act in the public
interest to prolect its licensees from harmful interference caused by unlicensed devices. With
embedded consumer use and existing inventories of the offending radar detectors, fashioning a
workable stratcgy to address this senous issue is chailenging, but not impossible. On an immediate
basis, because of the extraordinanty high levcls of emissions from the Lested devices and the severiry
ol the harm sulfered by VSAT operators as a result of inlericrence from radar detectors. the
Commission should initiate cnforcement action against the manufacturers to irnrediately stop (he
importation and sale of radar detectors that emit radiation in the satellite downlink bands.*

As a permanent solution, Spacenet asks the Commission to consider the following approach 1o
eliminating, or at least materially reducing, the jevels of interference received by VSAT stations [rom
unlicensed receivers generating unintentional emisstons in the Ku and Ka bands:

& Amend Section 15.101(b) of the Commission’s Rules, which limits equipment
authorization requiremeats for receivers 1o those receivers that “operate (lune) within the frequency
range of 30-960 MHz," by increasing the upper limit from 960 MHz to 40 GHz

2. Amend the radiated emission limits applicable o the downiink Ku and Ka bands to

-154 dBmv/100 kHz. measured in accordance with the testing procedurcs specified in Sections 15.109,
15.31, and 15.33.¢

———

* Where an unlicensed device is very likely lo cause widespread harm[ul interference, the FCC has
authonty, pursuaai 1o 47 U.S.C. § 302(a), to procecd in the public interest against the manufacturer o

protect the integrity of licensed users. See /ir the Matter of Rocky Mowntain Radar. Applicarion for
Reviev., Memorandwn Opinmon and Order, 12 FCC Red 22,453 (1997).

 Spacenct’s imlerest is in protecting tic viapihiy ol 1he sateltite downlink Ku ana Ka bands from
inderference caused by receivers that wne above 960 Mtz 40 Gz is the maxiinum upper frequency
for Part 15 mcasurements ol ustiiennonal radiatars, see Seetion [5.33(0)(E). which makes that
frequency a legrcal upper it {or 1he gperaning or tunig range of receivers under Sceton 15:101{(b)
as well Spacenct s not opposed o a different apper e, 1f the Comnssion sees good reasons 1o o
use A0 Gily, as long as 0 protects the downlink Ku and Ka bands.
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Qur request s based on the following:

The amendment to Section 15.101(b) will subject the interfening unlicensed devices to an’
authorization requirement. This is necessary because the interfering devices themselves are widely
dispersed in the hands of consumers, which makes the prevention of harmful interference to licensed
opetations through the individual equipment operators impracticable. Only By exerting regulatory

control over the manufacturers of the unlicensed devices can the FCC protect VSAT licensees from
this harmful interference.

Interference Lo VSATs ranges from momentary interruptions of the downlink bit stream,
resulting in bit errors, 10 a total loss of synchronization or signal lock, resulting in complete
interruption of message transactions. The severity of the impatrment depends on the proximity of the
radar detector Lo the VSAT antenna, the emission level of the radar detector i relation to the downlink
signal from the sateliite, and the emission frequency relative to the VSAT signal in question. The
proposed limit for the emissions of unlicensed devices in the FSS downlink Ku and Ka bands was
calculated according lo the following analysis.

The carrier power of the desired salellite signal at the VSAT anlcnna tnput is calculated using
the formula below;

Carnier Power at Anlenna Inpul (¢BW) = Satelute Saturated EIRP (dBW) - COPBO (dBj - Path Loss (d8)

Carrier Power 3t Anlenna lnput (dBW) = S0.0dBW - 31.0d8 - 2056 dB = -186.6 dBW or -155 6 dBm
Thus, typical signal levels at the input 1o the VSAT antenna are in the neighborhood of -136
d=m for a VSAT downlink signal that occuptes a 100 kHz bandwidih. Spacenel’s proposed Parl 15

limit o[ -154 dBn/100kI 17 15 calculated with reference to this level of desired signal at the input of the
hcensed VSAT anienna. The calculations assume that the emitting unlicensed device may be as close

Footinole continued from previous pagce

“The rudinted emissiony standards are given i Seetion 15 109 T Section currently specifics a himit
Al 500 uVem above 960 MUy {or all devices ather then Class A digitad deviges. Spacenet has speciliod
the proposed Bl dB3m. o common measurerment unit ot Kuoand Ka band fraquencics. While we

helieve that expressing the it i commen enits makes sensc, we hiave no ohjection 1o stating he
Lot in an cquivalent Jorm sueh as uV/m




Viausug LO.4Q FAL LVL U4e DUy AKNMNULY & FUKLEK wiuuo

ARNOLD & PORTER ’

Mr. Donald Abelson, et al.
June 15, 2001
Page 5

as 3 meters to the VSAT antenna’ and that the link degradation due 1o the interference will not exceed
0.1 dB.

The analysis procecds using the attached sample link budget for a typical Ku-band 64 kbps
carrier received by a 1.2 meter VSAT antenna, the smallest Ku-band antenna routinely hicensed under
Part 25 of the FCC regulations. The link budget indicates that the 10tal camne¥-10-noise power spectral
density per unit bandwidth (“C/No”) for the link 1s 58.8 dB-Hz. This C/No corresponds to a carrier-to-
noisc ratio (“C/N™) of 10.7 dB (using the symbol rate of 64 ksps to convert No 1o N). For a link
degradation of 0.1 dB, the interference noise power must be 17 dI3 below the link noise. Therefore, the

maximum interference emission level must be 27.7 dB below the carner level at the earth station
recaivet.

Earth station antennas are routinely authorized for installation at elevation angles as low as five
degrees.® Earth stations are also routinely licensed if their antenna off-axis receive gain complies with
Section 25.209. Al five degrecs off axis this antenna gain is computed as:

Earth Sfalion Anlenng Gain [57) = 29- 251cg (5%} = 11.5dBi

A 1.2 meter Ku-band antenna has a nominal receive gain of 41.7 dBi (see attached link budget).
Therefore, the earth station anienna will provide an off-axis 1solation of 30.2 dB (41.7 dBi minus {1 1.5
dBi) between the desired signal and terrestrial interference signals. The interference power level at the
input of the antenna 1s calculated using the formula below:

inlerference at Anlenna Inpul (dB8mj =
Carrier Power 3l Anlenna lnput (¢Bm) - C/N Isclation Required (dB) + Antenna Gain lsolatian (JB)

Inlerference at Arenna inpul (dBm) = -156.6 dBm -27.7 UGB + 30.2dB = -154.1 dBm
Since the 64 kbps carrier with QPSK modulation and FEC = Y2 occupies 2 100 kHz bandwidth,
the maximum interference power allowed [or the 0.1 dB of link degradation is referenced 10 100 kHz

bandwidih. Therefore, the maximum allowable rnterfereuce emission referenced ar the tput of the
VSAT antenna is -151 dBnv | 00kHx.

The analytical use of the 64 kbps cermer with GPSIC medulatian, FEC = Y an occepied
Landwidth o0 160 k7, a C/N ol 10413, and an allowebie link depradaton o 01 d13 is cousistent with

" Three metersas also the reference distance foe Par 1S Oeld strength fis, See Seanon 13 100a),

Y Ser Scetion 25,208,
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assumptions utilized in the extensive study pcrfonmed by the European Telecomimunications Standards
Institute (ETS!) on this subject. The ETSI Technical Report ETR 077, Satellite Earth Statians (SES):
Spurious radiation limitations to and from satellitg carth stations, Very ! Aperture Terminals
(VSAT) and Television Receive Only, provides the results of their investigation.

Measurement of radar detectors or other unlicensed devices may be made using comumonly
available test equiprnent such as spectrum analyzers and standard microwave gain homns, such as are
currentty used by the FCC in their evaluations of such devices. Interference signal levels can be siated
in microvolts per meter, dBm, or mitliwatts per square centimeter, so as to simplify measurements.

Measurement [requencies for unlicensed scanning emitlers should be specified to avoid interference in
VSAT [requency downlink bands.

We recogmize that these changes will result in some manufacturers of receivers operating above
960 MHz bacoming subjcct to the Commission’s equipment authorization rules for the first time.
Nonetheless, we submit that regulaling the manufacturer is the only way to minimizc the harmful
interference caused by radar detectors and similar devices. By requiring manufacturers to meet
perfonmance standards, the Comenission will establish a direct route under Part 15 of the Rules for
taking enlorcement action against manufacturers of violating devices. With the Commission’s recenl
streamlining of the entire equipment authorization process, we believe that this regulatory burden is
minimal, and more than justified by the harm that can be caused to the licensed VSAT services,
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Spacenet welcomes Lhe opportunity to [urther discuss both immediate enforcement options and
long-term solutions to combat harmful interference from Part 15 devices. The need for coordinated

action to curtail this known source of harmful interference 10 licensed VSAT operations is timely and
cntical.

Sincerely yours -
~ p 195, .
/é"ﬁ:’-‘ \ /_-'/

/:Z/’; -

Theodore D. Frunk
Counsel to Spacenet Inc.

cc: Thomas Tyez (by hand delivery)
Anna Gomez (by hand delivery)
Lisa Fowlkes (by hand delivery)
Joscph Casey (by hand delivery)
Julius Knapp (by hand delivery)
Dr. Michael Marcus (by hand delivery)
Lesley Coaper (by Federal Express)
Mitchell Lazarus, Esq. (by [Federal Express)
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SEMPLE 64 KBPS LINK )
{DOES NOT INCLUDE INTERFERENCE FOR PART 15 EMISSIONS) -
6€/1272001 BH
FROM: MCLEAN, VA TO: CUICACO, Il
REQUIREMENTS SATELLITE

Availability (%) 99.905% *Satellite GE-4
*Required Eb/No {dB) : €.50 ' Satellite West Long : 101.0
*Bil Error Rate : 10E-7 *Transponder K
*Modulation Type : QPSK 'Usable Trnspndr BW (MHz): 36.00
*Info. Rate (Kbps) : €4.00 'SFD @ 0 dB/K (dBW/M~2): -92.00
*FEC Rate : 0.30 *Transponder Atten (dB) : 10.0
*Spread Specctrum Factor 1.56

*Modem Step Size (kllz}) - 10.00

TRANSMIT E/S RECEIVE E/S
North Lat: 38.9 West Long: 77.2 North Lat: 41.8 West Long: 87.7
Frequency (GHz) : 14.2% Frequeéncy ‘(GHZ): 11.95
*Satellite G/T (dB/K) : $.20 ‘*Satellite EIRP (dBW) : 50.00
*Antenna Diameter {m) : 5.6 *Antenna Diameter {m) : 1.2
Antenna Gain {dB1i) : 57.10 Antenna Gain {dBi): 41-70
Antenna Elevation (Deqg): 38,65 Antenna Elevation (Deg): 3g.80
Carrier EIRP (IRW) : 48.9%9 *LNA Noisa Temp {K}: 58.30
*Power Control (dB) : 6.00 *Loss betw.LNA & Ant. (dB): Q.20
*Qurput Circuit Lloss (dB): 1.00 System Necise Temp. (K): 100.71
Path Losg {dB): 207.12 Station G/T (dB/K): 21.67
Other Losses (i) : 0.70 Path Loss (dB}: 205.5%7
{other loas = atm,pol,ant peinl) Other Losses (dD}) : 0.60
TNTERFERENCE

C/Iv Adjy Sat U {dB=Hz): 71.20 C/Io Tntermod (dE-Hz): 67,07
C/lao Adj Sar O |dB=-Hz) - 64.20 C/Mo Thermal Up {dB-Hz): 6B .97
C/lo Crosspol {dB=Hz): 76.46 C/Ne Thermal Dn  (dB-Kz): 63.10
C/lo Adj Channel (dB~lz): 7%.70 C/lo Total {dB~Hz): 61.54
C/1o Rdy Trans {dB-Hz): 78.86 C/No Therm Toral (dB-Hz): 62.10
C/loc Microwave tdB=-Hz7) : N/A C/Nc Total (dB-Hz): S8.80
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Overall Link Margin (dB): 4.24 *Rain Model : CRANE
Uplink Availability (%): 99.973

Rain Margin (dB): 10.24 *Uplink Rain Zone ;D2
Enlink Availabilicy (3%}: 99.927

Rain Margin (dB): .52 “Onlink Rain Zong ; DZ
G/T Degradaricon {dB}: 4.0¢%

TRANSPONDER H.P.A
Namtyey =7 sy riors oMLY CRhamtazy of Carricrs : 1.0
CTatal RO [RSTOREN A, 00 CToLal DA 0RO . ~.00
Tetal 10 S oA E G.¢C Hith Mowar/larca et U3y - L5.3%
SCar e (M tdh) 11,00 ey el HPN S12¢ (dRWY .59
o0 TP teifyy : yion LEEEYS FFIAREYS B T ) AP R I (W) P BT
FOC Rag: 1) Uplink tlange Denainy (dlW/a%nay . -22.09 File: FI1._TEST
(@51.0) 71 BDownlink ZIRP NDensily (@RW/dkll¢) : 6.03

Trongreonder W Used Per Carrvier ix1.00) Y 0.28 i = egeltar g
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